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(it*, Z'tt, Sff*^ 8-7 l«£JSH*>3* 

ft*U Rtt. CHXi-CO-NH-CHY 1 - (CH 
.) ,-COOHSSJiU X 1 RZXYHi, SUtStSifc 

£. 7i=Jl,SXB^>v;i/3£**L-, f li, 0-9© 
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1 . I I : 



CH. CH. 



N— CH. CR. N 

CH.COOZ' CH.C0OZ' 



RH\ CHX'-CO-NH-CHY 1 - (CHOf-COOHl (=S*» x' 
RtfY'fi, S^KaititaiWXtt^ttWttOC.-CT-T;!/*/!/*, 

■ws«ti*fl:aw. 

3 . x' ^ *;i/S***\ i fc£*©ft:£*. 

4 . y ' *awr«rt\ Bt*3t 1 fcE*©fc£*. 

5 . f 0 , 1 Xtt 2 It#H l tcIE«©<t£f&„ 

6. 10- [4 -A;!/***- 2 -**V- 3 -71f/f->W - 
1, 4, 7, 1 0— r b^T^^uY^y- 1, 4, 7-H»KO^FU- 

7. tt&g i fcE*©-lfcS I I ©fcfifcotBBBcfcfcvvc, HRSi I I : 



(3) #8200 1-5 0 4 8 4 3 

CH.COOZ' R , 

N CH.— — CH. — N 

CH. CH. 

(in) 

CH. CH. 

. N — CH, 'CH. N 

CH : C002' CH.COOZ 1 

R' ti, R C ftfc^f; ft * tf *S/;l/« H\ «^KJ:t) 

e t t -r i KE*©HteS 
1 1 ©{t^%i<Diyiiffi 0 

8. NMR»«fXttUV hy>»Brffl©*9J©«iiti:ffiffli-«fc«>oai«JH 1 
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istm<Dtm*wtfi 

*mu±. mmaKmtcKMLitmm. bps, mu<mv&mm*iiA> 

£Mffi**ipfc:"3^T«:, WTO 1 ~2 3Hfc&ifl£ttT^ftVM«Hti»»l«l 
IPCT/EP96/02 6 7 1 ^fr<53lffl-rs : 

IftOiSfflft, ®*¥>%imM&& (MR I) Rtf3^a-2-!tfJIfi 
US (CT) fflO**«K«ffl**lT^*3eaBaiJ [Magnevist (SS»*D , Pro 
Hance (9MM0 , Ultravist (SSMSO StfOmniscan (BSffig) ] tt» I* 

»Ilfi^MRlifi»9J{i, :ol$, Ji3f«5MR^NIKBBLTtt^<!*»a«iH 
HMcftlcti, Sf, *BStf«H0«*!0ii80»W0ISHujft* 
WfcttfflSftT^*. lHStf«i+icii, e^jfi^ott^Ji^Jti, mitt 

£39 , HrtK, MIHOlffllBii>ai?ffJKi:-3TJ:»)fl[ir^ifiiSaiitt GSMtt) * 
frrSfiSftWiDS (Schmiedlffi, MR I of blood-brain barrier permeability 
in astrocytic gliomas : application of small and large molecular weight c 
ontrast media, Magn.Reson. Med. 22 : 288. 1991) . riiBiS8&©ffiE©B& 

ftLTV&V> (Cantyffi, First-pass entry of nonionic contrast agent into 
the myocardial extravascular space. Effects on radiographic estimate of 
transit time and blood volume. Circulation 84 : 207 h 1991) „ flE^T, it 

»9jo*atijfiiffaatticfetsnsoT?tta< , m&tmmmm^?s<D 
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0JSHO««&«l^««JllittO««*»5K»j7?*« 

. Cftli, «tJA««jlliffi3!p5^«5ffia*KBiJ-tSck*«IBIHT?»S»&CH:Wfc 

OB^*«»««*0*»»tt, flHKOlWNMEtSttft^tiUft&ftV'. MIT 
tot, BR«aH*«W*ci:*'T?** C«y-;l/SiJ) NMRJfigflliclt 

m#**. iwiBfb^wti, affftawttfttwv^jfttt cmr it-oa^^so 

Se^TffJAtf, KWWfffflSiao 0 8 8 6 9 5#RtfRI»0 1 5 0 8 4 4*f* 
tE**nTV>««(*+om«1t*iC»0»tt, «EO^<M«*fci:oTttt 

^mmmmt^zf-D^x^ a. Nuci. Med. 24, 1 1 58 a 9 8 3) ) 



m%.&7)\'?S. y-G d D T P A (Radiology 1 9 8 7 ; 1 6 2 : 2 0 5) «, 
U 'J isZS—G d D T P A (RfflfflttM&MS 0 2 3 3 6 1 9^) It 

sn***itci:*t7*ft. ssiHitfc ^*fl=fc«to, #yy^>-G 

ftT^S (tWHWfftUJR^MSO 3 2 6 2 2 6^) o H&Kfcfrtft©*jStt, il# 

, « *t Mtt* f-* 5 w-r « te-r v ^ c t e » § . 

BtfNWfffUMEBO 4 3 0 8 6 3^*fci2«**lfc#y v-tt, ^tS&lftf? 
»to^Tc0M!ao^yv-O!|t^©Sai4^t«^LT^*V^©T\ My 

P C T/E P 9 6/0 2 6 7 1 #itifcB«ShT^*J:Sfc, »*«jaEffi? 
**AftSJR*S*X^-F*yr-, M?#^20~2 9, 3 9, 4 2, 4 4 
Xtt5 7-8 3©^ fcfc 1 6^tffc*£t**JK«&tf/Xtt#* 

x*»»fii©iiiifita-r* c tm^ftifc, 
ittc©«f« : w»i#4'-eE«*nfeiw*«i«ts*x^- K^y v-a, hs* 

1 : 

A-{X-[Y-(Z-<W-K.X),],}. (I) 
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a a, mm^mm a ©s*##*x$r- f«*su 

XSO'Yft HV^taSfc, H4jS»0^«Sxt,L<ttyOifi»|g^Xtt*X 

Kttl, «^««ijO**aL, 
aft, 2-1 2©8?SSU 

x, y, zStfwtt, S^fcttftfc* l~4C»?*at) 

{IU '>S < i: t 2 !OBi*f I4o TU 15 > 4oi 62a • x • y ■ z • 

viz* 4mw&02umtM&i<te. 
saw?, 

\-CH 2 — (CHjU^N CH 2 — (CH 2 frj-< 2 

0 ' L-lx J p u 



ICH,)„ <CH,|„ 
,N — CHj — CHj — N v 
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CH,CH 2 -N — CH 2 -CK I — N — CH Z CH ; 



N — CH 2 CK 2 — N — CH 2 -CH 2 — » — CH 2 CH ? N 

\ <* * / 

CH 2 CK, — N — CHj-CK, — N — CH 2 CH, ' 
I, 




< ^ r _0 I C„ 2 -CH i -0-l- 
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mStfntt, l~10C«?*aU 
ptt, 0-1 0©#?*«U 
Utt, Q l X«E**U 

u 2 «, q'xbe*«u 

Eli. »: 



— CH 2 fe — CH 2 — N 

x c 2 
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ofi, 1~60»**«U 

q'b, ifi«ie^*s-r) 

Mtt, C.~C.o -7JMrl^>'**»*-*V. ctlti, ^KiOKJiaS^l- 
3ffltioT+K*ftTl^Satf/XttiS^fc:J:*)**V3tl~2flT»lilji*n 

R°(is »«««Xt4ita«oc.~C» ^hoS, 7 = /S. 
a* 

M — n' 

o 



-© TFWij (Sfllt&tt) *©3ffl©*S£ (i&g£S£a = 3) ti, 3M<DH 
4#ffiXtL<«Y (Xift iSSBI8^*«-r»^) t>L<«Z (XfttfYift * 



) tfdMTC**) ;»J<0*31* , r*ft5:ISli*a , r*X^-FBI!*&ftO3fflO7k 
(A (H) ,=NH 3 t?*5o cm *xy-FiAft^in5Q ! 

©»tt, ra*** a **-*-. 
S^Wix, y, z&tfwti, -nqV-S^LTv^ COf§, Q 

fix) fcfcj&f S. ^TCO^SSa • x • y • z • wO^ii, K# 



ttl6il, ^<fct6 4«oaiKftimnc#LTfe»), Cft^tf, ±K©» 



*7*-K*'Jv-i*tt, 5*1 OtSft CWtS, #?*£ff<yW&X, YS 
tfZ©*ft*ftlfflEtt*Dfc£<1^LTVTfc,U*) , LfrU W*iJfC2~ 
4ttft«*rLT^*#, £©*§£, ^*©?f±#tt©^ft<fcfc2fflttgfc^ 

mtf, i ~ 3 or, mc^mc 1 ©ft**U 

n tt, 1 ~ 3 ©», tffctffiJK: 1 ©&£« U 
p {*, 0 ~ 3 ©», «f t#|iJK; 1 ©»*a U 

oti, i©»*au 

Mtt, -CHi-, -CO-X«-CH.CO-»**U 
R°a, -CHiNuV-, C H» -1XBN 0. -iSati^Ktt, 
±E©HR:*fcBS£fta^fc©)!i«Ptf5ns. 
flS©#PJfc*xy-FIJBft«A (H).fcLTtt, mtf«T©fc©aU)«f 5 
: 

asan©*fctt, ^ss a # #©»rc©£is©;fci6icffiffl*5JWT©HBij«fc 

L < tt-H«IS©*&©fe«>lcE«*nTV^S) 

hUX (75/if;W 7SV (a = 6fcb<ii3) : HJX (75/-/ntr;l, 
)75y(a = 6iL<tt3) : SJx^UV h U75V (a = 5 & L< (±3) ; 
hUxfl/yf h75> (a = 6 tL<ii4) ; f- h 



7X.=f-Uy<yZ5.y (a = 7 *>L<fci5) ; l, 3, 5-HJX (73^^ 
;W (a = 6&L<«3) ; bV*f>mbVT5. F (a = 6fct< 

It 3) ! 1, 4, 7-HJ7-tf^n/^> (a = 3) ; 1, 4, 7, IO-f 
h77f^aKfii> (a = 4) ; 1, 4, 7, 10, 13-^^7^^ 
u^y^ftsy (a = 5) ;i, 4, 8, 1 1 -f h77f ->^nf h7r*> 
(a = 4) ; 1, 4, 7, 10, 13, 1 6-A+t7fv'^Dt^^fA> ( 
a = 6) ; 1, 4, 7, 1 0, 1 3, 1 6, 1 9, 22, 2 5, 2 8— r*71f 
^nhU73^y (a = 1 0) if h7+X (73/>«^;W (a = 

8fcL<tt4) ; 1, 1, l-MJX (75 (a = 6t>L<tt 
3) ; HJX (73/7nt?;l/) Fn^^y (a = 6tL<!±3) : 2, 4 
, 6-HJ75/-1. 3, 5-hV7ifr (a = 6fcL<l*3) ;i, 3, 5 
, 7-7^>ji>fh7M*>175K (a = 8feL<B4) 13, 3', 
5, 5' -v> - 7x-;l/X-x;l/-T-h7*;l'*>i?7SK (a = 8tt<ti4) 
; 1, 2-tfX [7i/^>I^] -3' , 3" , 5' , 5" -fh7*W 
>K7 3 F(a = 8fcL<«4) : 1, 4, 7, 10, 13, 16, 21, 24 
-*?#7iftfS/?n [8. 8. 8] (a = 6) „ 

Axy-F$A£LTOj£g, O-^TiiTJX^-F 

. foT, fJx(i"fj4*T^fflUfchUX (73/xf;W -73 V*, 
-FA (m=n = p=l, u' = 1 <D®L<D jfMZ* CD oRZfl)' = U* =Q 2 ^-T5 
E*Wr«»-OAK-o^TE«LftHfiS*Jt«W:«k) fcS^ttSfclB-ttft 
fcLT3«cDIS£W£: 

/ 

CH, — CHj N 
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u'a, q'xbe**u 

u'tt, q'x«E*SU 
Ett, «: 

-<CH^ — CHj — N 



ot±, i~6©»*au 
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HJRJg^l-lOfl&tf/Xtt-N (CO) ,-R 2 -Sl~2f@, 7i-U^ 
S 1 ~ 2 fiStf/Xt* 7 1 - b S/» 1 ~ 2 ffl t J: r> T «S ftTt^T fe J: 

*^as, c,~c s 

-7;l/3*j/S. KFn*S/«, C.~Cs-7/V*;HS 1 ~2fflKJ:oTBSlS 
qtt, 0Xiil©»**U 



u 



V 



— CH 



CO- 




CO 



mut>\ -CO-, — C O C Hz O C H z C O— , -COCH,- -CH2CH2 
-, -CONHC.H,- -COCH2CH2CO-, -COCHp-CH, C H2 
CO-, -COCHiCHiCH,CH.CO-*SU 

au'a, «saa^**-r*\ -ch.co-*«u 

asu'a, jtflBB^«*-rj&\ - (CHt).-, -ch 2 co-, -ch (coo 

H) -, CH 2 OCH2CH2-, -CHiCH,-, C H2 - Ce H, 0 C H* C H2 
— CH, — CH, — N 

V 

: 

— CHzCHzNH— ; — CHzCHjN< ; — COCH (NH-) (CHO<NH 
-I-COCH (NO (CH2)<N<;-COCH2 0CH2CON (CH 2 C 

H2NH-) 2 ; -COCH2OCH2 con (CH2C 

H2NO 2 ; - COCH2N (CH2CH2NH-) 2 ; -COCH2N (CH2CH 
• NO t : - COCHiNH-: - COCHiN< : -COCHiCHiCON (C 
h 2 CH2NH-) 2 ; - COCH2 CH2CON (CH2 CH2NO 2 ; - coch 

! OCH ! CONH-C«H,-CH [CH2CON (C H2 C H2 N H— ) 2 ] 2 ; — 
COCH2OCH2 CONH — CeH< — CH [CH2CON (CH2CH2NO2] 
2 ; -COCH2 CH2 CO-NH-CeH,-CH [CH2CON (CH2CH2NH 
-) 2] 2 ; - COCH2CH 2 CO-NH-C 6 H,-CH [CH2CON (CH2C 
H2NO 2] 2 ;-CONH-C.H,-CH [CH2CON (CH2CH2NH-) 
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.] 2 ; - CONH-CeH.-CH [CH; CON (CH 2 CH 2 N<) *] z \ — C 
OCH (NH-) CH (COOH) NH-I-COCH (NO CH (COOH 
) N< ; 

yCON CH 2 CK ? NHij 

J ~* 



-COCH,OCK,CONH 



CON CHjCH 2 NH^ 
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CON CK 2 CH,N<)j 



•COCKjOCHjCONK 

"CONCH 2 CH 2 N<^ 



C( 



■CONH- 

CON CH 2 CH 2 NH-^ 



CON CH 2 CH,N<) 2 



CON CH,CH 2 NH-)j 

-COCHjCH 2 CONH 

CON CH 2 CH 2 NH-ij 



-COCHjCHjCONH 
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OCK,CH,«H- OCHjCHjN 

OCHjCHjNH- OCHjCHjMc 



OCHjCKJfH- OCS.CS,!>< 



l-CHJIH- -GO ( 7 ^ OCH r CH,N< 

OCH-CEjNH- OCH-CHJK 



O CH-CH.O^CH.CHji™- ^OCH,CH : OI,CH : CH J S<: 

■CO X \^-OCK-CH,01,C«;CKJ»H- -CO <? *% 0 CH.CH,0)lCH..CH.M< 

O CH : CH.O(,CHjCH,HH- 0 CH ; CH,0) } CH 2 CH J N< 



R OOC-R HC 



/ 

N— CHj— CH 2 — H 

! I 

CH, CH, 



I i 

N — CH 2 — CH j — N 
CHR -CO OR 



0-2 9, 3 9, 4 2-4 4X«5 7~8 3©^JS^*>^«**U 
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R 4 tt, mm, ft&MVl. ftftXtt*lfcfo©C.~C.> -7;^;HMSt!5\ 

oT*»f*ftTtvtfc J^fttf/Xttfc Kn*i/» l ~5fl, l ~ 

3«, 7xx;l/Slflfci^T«JISti-tVTt>J:<, 
UIZ. l' = ySl~4f@, 7i-l/>ll~3i > 7i^lx>t*->ll~3 
fl, 7x-UW37Sl~3ffl, 73F«1~5«, fcK5S>KSl~2ffl, 

OA ffiSH? 1 ~5«ftff/XttaMW? l ~5***LT^Tfc±lr\fttf/ 
VSl~5ffl, 1 ~ 

i~c» -7/i/*u>s**r#, coi^ ^snxv^TtJjv^x^^^ 

*;l/jp*S/»l~2ffl, X;b*>gl~2{@Xtit Fn*->gi~2»c 
Tit, -CO-o-I, -NHCO-a-2lXtt-NHCS-a-3i*&U 

aft, «sta«, n£miLW<D*^m®^<D&-£m>Lzm?i 

S5pJft*f*}glSi6Ki:UTtt, ±IS<O^I A4n?u'**rC.~C. -7;P* 
#«fcCi~C» -T^+UyftS^ 3S:-CH.-, -CH.NHCO 
-NHCOCH.O-, -NHCOCH.OC.H i - -N (CH 2 C0 2 H) 
-NHCOCH* CeH,-, -NHCSNHC.H,-, -C^OC.H,- 
-CHiCHiO-*#LT^*fttf/XttlS : -COOH, -CHCOOHia 
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-CH2- -CHiCHi- -CH 2 CH 2 CH 2 -, -C.H.-, -C«H,. - 
, -CH.C.H5- -CH.NHCOCH.CH (CH.CO.H) -CeH,-, 

C H 2 N H C 0 C H 2 0 C H 2 - C H 2 NH C O C H 2 Ce H, 



-CHeNHCSNH-C.H^-CH (CH.COOH) CH 2 -, -CH 2 OC 6 
H.-N (CH.COOH) CH*-, -CH 2 NHCOCH 2 0 (CH 2 CH 2 0) . 

-CH 2 0-C 6 H.-, -CH 2 CH 2 -0-CH 2 CH 2 -, -CH.CH.- 
0-CH 2 CH 2 -0-CH 2 CH 2 -, 



-CH>, -C 6 H S , -CH.-COOH, -CH^C.H^ -CHi-O- (C 
H 2 CH 2 -0-) 6 CH 3 -CH 2 -OH 0 
C OIWJ^ N M R »KTOffiffl <0 ft fe O fc 6 ft T V ^ 6 «, «(* 

2 9, 4 2, 4 4Rtf5 8~7 0O7QKO=flRtf=«O>r4-V7*««. SlSft 




CO,H 





CO,K 



III) t(I I) n/VI/h (II) -T^X -y-Jr/U (I I 

) 8(ii) ^-ba^y din I'tfx **s;> (i i 



I) -YtfV, •9-7U'>A (III) -f^SthV-y HJtf^A (III) 
T-fe5o cnSO^feT^^iKttt-^yhcOfcfetC, -HFV-VL. (Ill 

) ^^y, -r/i/tf^A (ill) -<-*y, yxyov"j7A (ill) * 
= i, (III) x;H£-}A (III) -Y*>\ vy^y (I IW 

din j*>tfmzm\T'$>%o 

p.g§^*n*^na"*?.*^o Mia©ew©/ci6ttt, 21-29, 39, 42 
, 4 4, 5 7-8 3 <Dr$<vm?m^<DKmo)*M *>z^?z%.m¥micMM 
m®&%&tttmMmmLT^zcti)m^rc$nrci)\ emu. m 
^t^y^y (iii) J*yRTS?y$-m<D±.ii<DJ*yT:'$>z> 0 

^<Dg?'ft7j<ffi!I^ HP*, tpM*yic&-3TmmnT^%^i>0M, ® 

«75/^75 YtD-tjn-yic&iTmmznr^T 
$>&\,\ 

M%%MM*?-*yi,t, m^m^h^^y, tsVt>L4-*y, tuVi/^L 
j*y, ^y%y^i±4*ym$mc-+\-vt>L.'(*y-<:ibZ><, ir*«gs©)IS 
fs.ij^y\x, ae*, m-wi7$y, m-mr^yxitm^mT^y. w*tfx 

2/-;l/75>\ ->*i^y-;l/75y> WJX ^W5y> N, N-S?* 

#?fil 0000-80000D, #fUfCl 5000-4 0000 D£frT5 
{fc£»«\ MatEWLfcaSLVvftHWrLTV^o CftS^ 



frfr&zmzwmtt. mmn&mk wurcd-DTPA tognevist « 
«M) ] offiffltc«koT«# e>n&v\, sfcoMfflsss, 

comm. mmmmmnhm. mfflk&x&MmMfemvmomfflfflgm. 

fg^S)Sg|5«« (minderperfundierten Gebieten) (0!|3.«foW4O 0¥M9J 
, M*&©B©ifiLffilBRtf GBBXtiaSHcJ:*) Stt*©«B"Jatf»iffe*iJ 

MIB0tiH&fc mtfGd-DPTA [Magnevist (MM) ] fctt^fcffi 
( Relaxivitat) ) 4 s S i o T 4 (t it If 4 t. 4 0' 

ten®. (*?)«f^SttlBfW fcLTStlT^S. J:5'>!B:^ffl»&tfJ:t)K^S 

IWWIMSO 3 2 6 2 2 6^) fcJOSLT, #'JvH«*tt, »*, &2 0 
MEO#y T-Hfttt, jbflf$H*MK:©*ltnsc: fc*«t»**©fc:tt-H> 
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icJzZW, LfrU 3 0 0~8 0 0AO**«OWiO^ilBB*gKaa'r5 

KWfViTs'r- Ktf "J v-8f*ii, -UK I ' : 
A-{X-[Y-(Z-<W-0. >,),]»}. (T ) 

AH:, ra£Sfta©SJK**rfS*xy-K8E*£U 

Z R tf Wtt, S^fcifcft l£fS*£M[ z t L < it w O * X KSft#ffi*a L 

alt, 2-1 2©«**U 

x, y , z&tfwii, H^taik:i~4 0»**u 

fib, '>*< fcfc2ffl©iS£Jii<u{i, M&^TfctK 4>OI 6^a • x • y • z 

•e^snsft^sjt, Htesr a: 

R OOC-R HC / 
N — CH- — CHj — N 

j ' ! 

CH- CH, 



CH : CB, 
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r'' (i, SWC&u^kffil^ H?#^2 0~2 9, 3 9, 4 2~4 4Xtt 

5 7-8 7(D&mj*>^mximummttmL. 

R 4 R J 

-CH-CO-N-U*-T- £ 

R 3' |± , £ £ L , 



1~3<@, 7i^l,*iffl£J;oTB»£ftT^TfcJ:^|I»lfc ft 
»Xtt*«»©C.~C» -7/l<*;l/**SU 

lAi, Y = /»l~5<@, 7x-b>Sl-3li, 7i-l/>^>'ll~3 
0, 7x^W5/»l~3f@, 75FSl~5fI, tF9^F»l~2ffl, 
*;Mfci/Wil~5*, x^b>**->»i~5<@ s $*Siffl. f-*RJWi 
fl, ^l/tf+S^t^/W 5 7 S 1 Mi, xxf;« 1 ~ 2 ffl, ttftB? 1 ~ 1 

ofl, wtaB^i-sfflatf/xtiajioi^i-sfflife^LT^TfeAv^atf/ 

XttfcFn*3/*i~5«, *;U*7>»iHB* **V»l~5«» 
Si~5{@, # i~3fH, *;l/^*->T;l/+;l/*i~5<B^ xxf* 
» 1 ~5M&tf/Xtt75/S 1 -SfflKioTBSSSnT^Tt *V^iS««, 

fi«xa^fiftoc.~c» -7;i/*i^Sfc«-r*\ cm « 

2 i@Xti t F n*i/» i ~ 2 »c «fc TB«* ftTVT t <fc < , 

T" tt, -CO-m, -C00H-S, -N = C=0-»Xtt-N = C = S- 

c'ott, femtztircivim-isfrmzsi-tiiK {iu k' A^m^tis'? 

, B8USR , «D'>ft<i:fe2« &L<tt3fB (HtfO 



Z.o LT^ftfcAX^r-Ftf'Jv-*, K' A^mgiJ^fPIf), & 
£n©737£T\ Jg(?#^20~29, 3 9, 4 2, 4 4 Xfct 5 7 ~ 8 3 ©7EiH©'> 
ft<fct>iao*HI»k»XH:ftWttkKlE**, 3l#«t*»£fc.kt>, c 5 b 

Sff/XiitM, 7 5/8gX«75/g£75 KO*^*>K*-3T^fc^ 

hrs i • a nmmmmut, mi&ftic^mzntcmmc l 

661^ [eJggO 4 3 0 8 63^ R£0 2 5 5 4 7 1 *tRtf|I]fgO 5 6 5 9 3 

ftfc»^S©**TfrXtt*ttfc<i: t>£*KD#ffilC «k OffiJ-/D -y jrfcStf [Th 
. W. Green, P. G. H. Wuts, Protective Groups in Organic Synthesis, W2 
fig, John Wiley & sons ( 1 9 9 1 *P) , ^3 0 9-3 8 5 Ml , 3l^«c*-TV 
i^^-FfcLOi^V^t^^-Mcg&^SCfctfTtS [Methoden der 
Orq. Chemie (Houben-Weyl) , E4, S74 2-74 9 H, H837-843M 
, Georq Thieme Verlag, stuttqart, New York (1 9 8 3*)] «H3ftfc7 5 
>^*©IcttT\ fr*aST' (OttMWllib LTfiT" ttMtiCkfciot 

ttlSl^tcLT, IS4o-Any>M*yi75 F^ffl^^iW*/?;!/ 
*;Wfc W^nhyttSWd*, M*tf*aa*^ifi] fcioTttWriBT?** 



(26) 



#82 0 0 1-504 84 3 



JSfttfi8#l?fc^T©IB»fc:HLTH\ IKIf^WO9 6/0 l 6 5 5*1 

, mcmz 2-3 3H^m}iLTfe<„ 

PCT/E P 9 6/0 2 6 7 l^RtfPCT/E P 9 5/0 2 5 7 



-CH. OL — M 

CH, 



N— CH. — CH. — N 

CH-coor 1 



Z°&, Jf7#*f5 8~7 lcD<fe)S^*yM«#^U 

Rtt, CHX' -CO-NH-CHy' - (CHO r-COOHl (iW, x'& 

rfy'tt, sv>KafiKiaa«xa:»«ai«oc.~c,-r;i/*;i/S» 71-* 

ftt, 0~9*St^*t-) 

»t*HWfWm«4JM»4 3 0 8 6 3^I?!*B«, ya^fflHtf ffB«&flflS[S 
1 9 5 4 9 2 8 Q^mmt, PH 9 52 5 9 2 4 ^IJIfflftRtf PIIS 4 3 4 4 4 



(27) #8200 1-5 0 4 8 4 

f tt, #PJfc o , 1 Xtt 2 ©3s^^-r„ 

*;l/#V»OSJS», !>iM!l©75fifc m^B. Belleaik G. Malek, J 

. Amer. Chem. Sac. 9 0, 1 6 5 1 (1 9 6 8*) fcl^ttKLTfitoftSo C 5 

-WSflfcJ:*-**! IOfk^O^fiEtt, -IKS I I I : 



CH. CH 
.N— CH.— CH. — M 



SnTV^«*;l/#*S';l/Sa:fi!«*tift}B"e#«Ebrv^Tfc«fc<, 

z' a, 7kisja?sft{i*;i/#*'>;i^iaiis**-r) 

Maoysm-l*. H?#^5 8~7 1 ©^©&R»{ttt3«i&JBtti:5fcS-B:S 

as L^&m-j*yoMAii, mxammrmi 1 5 6 4#, n% 1 3 0 9 

3 4^RtfFV^3I#|5itftll«FK ; »3 4 0 1 0 5 290ttttlJ!ll*$fc:ll*2tl 



(28) 



#82 0 0 1-504 84 3 



z'#, iMMia*s-r«^fc:«, «*tfnt*«ex«»«ai«oc.~c.-7' 

/Hi, ->*7i-;Mf;VI> KU7x-A- 

^;I/XXr;KO«^fca h 'J 7Wn»»^<: fclcfcoTfrfctt* [prot 
ective Groups in Organic Synthesis, ffS2)i£, T. W. GreeneRtfP. G. M. Wu 
ts, John Wiley and Sons, Inc. New York, 19 9 1] „ 

-naa 1 1 1 ©{t^wa, -«s i v : 

Ha 1 -CH 2 -C0 2 Z (IV) 

«*, 

z'«, ±£©ati**#U Haltt, «JS, JURXtt3****tt 
-«5£V : 




(V) 



H 



LTVTt)J;l/->©T% z' 

z' sjstt. ^fijt^j*. mam^i/v 
ns„ 

WMDHj: bra, h uxf/1.7; vjua*m v 

To U;l/x^;l/75 VX«*«tt», «Atf*IWt^ h U f A, *HftU ^9 A 
, *«ft*Uf A, *IWt*;VS/^AXttK*^hUfA % B»*U*A, ^8? 

mm, l*»u «*je2o~8 0T"tysiBSt*n*. 

-ttSVOft^ftfi, CSV I) : 

H 

HN NH (VI), 

CO 

H 

fcHKSV I I : 



NH ^ (CH,), — COOR 5 (VII) 



*{b^WfcOKJi!fcJ:r>Tff6tl*o flffi&Bfc LTfci\ (Mb», JMtft, 3*<fc 

0^-1 0 01C©?MJS, LA^LWfiJ{i:2 0°C~6 0°CT'tft>tlS o US L 

HfcSV I I ©fe6*li, -fiMV III: 
x 1 



NJ^ScH^-COjR 5 (IX) 

*.HHtt*V I I I ©Kft>5R##, 0»*.tfWfi{fc», »*fl:«XttffittxXf- 
Jl/ (MjttfNHS-iXfW %WB*9C ttfT*i£ Ctlli. 75/lT£ 

fcJfjTm»c «fc 5 A# Pl^T*feSo 



(31) #8200 1-5 0 4 8 4 3 

N N — H 

1 — COjZ 1 



KHn75y, >Xtii£*R7;l/=i-/l>, m.fcr**/-/k x*/-;|/ 

ft, «**7?^*"r*ci:tT?*a. -sstcs 2o<c~i oo-c©itt*TW#r 
ftAu-^A, ]sw*u*2* jathuwwew, nits fcmt&m, 

3?{fctl©M§ScQi§jta«, WfJT*a5*C fc*epJWLfe„ Wfcl/CB, 3*{t 

HKl lO«MHKJ:*A««*OllBtt, «AtfJ"J*y^XttRP-l 
8 fc J: § * o v h ?7 7 f - X o Tff^tx^c 

;K x^y-;Vxa^V^n/V-;l/*S^ttSfccn?>i:7Ki:©?I^iil^?> B B B 



(32) #8200 1-5 0 4 8 4 3 

*s c tm 7-tr h >o»iat ± oTitii*** c fc#*rfflT?SS c fc fcWfl L 

*miK&iammk*fr*zmotm&* wmk, jcs*?, 2o°c~2o 

OtcOjgS, ^fijic 5 0 1C~ 1 30t®?MjeT\ ^J6Nf^e> 3 HP^frbftS 

WTO«ll~3ti, PCT/EP96/02 6 7 1 #rtifci2«S*lTV&,J:3 
« 1 

a) IfX [2- Ky'>Vl/t*^*M-;l/75/) -x^;I/] -73.y 

->*ifl/>hU75>5 1. 5g (5 0 0 = 1)*;]/) &tf h U X^;l/7 = > 1 
3 9ml (ltM *S?*nn**i"t»fc:j8ll¥£-B\ fro-20W*nn^ 
*V*9yWfri/TS*m& (Fluka) 1 6 1 g*»finU 3l#«#£in?- 

IRS: 1 6 3. 4g GUMBO 8 8%) 

: C64.67 H6.78 Nil. 31 
mWm : C64.58 H6.83 Nil. 28 

b) N, N, N' , N' , N" , N" -M*f*X [2- (^>j;**j|rfA 



(33) #8200 1-5 0 4 8 4 3 

/V#-;V73/) -x^;V] — F U ^i/yf& h 'J 7 3 F 

F 'J ^ fyB-WBfcft (Aldrich) 13. 2 7 g (503 U Stf h U 
xf;P75>3 4. 7ml (2 505 U€W ^v'^f K (DMF 

) 0tT*fi»Jl a) tfn?fEftLfc73>6 5. Og (1 7 55'J€ 

4KB: 3 9. 4g OHMS© 6 2%) 
7t«»«f : 

C65.24 H5.95 N9.92 
mi®'- C65.54 H5.95 N9.87 

d) n' , n' -ex (n. n' - y'<yy;i/**i'*M=*-y j'M - 

y~»-t FP^oy F3. 6g (203';^;!/) &tf Fyx^;I/73>6. 
9 5ml (503';^-;!/) *DMF N° , N* -S^VS?;!/** 

i/A/W-^- iJi/>- p-r hP7i-toXf;l/ (Bachem) 2 6. 8g (5 
0 3<J*;1/) *8HinU *»oaa-P2HIWI#W*. E(&0»7»fc, X£*T* 

1R»: 1 0. 7g (Sl^fficD5 7%) 

I+gfli : C 63.95 H6.65 N8.95 
: C 63.63 H6.69 N8.93 

d) N, N, N' , N' , N" , N" -'N+U'+X [2- (h'JUv-^-TS 

/) -x^;u] - f y ^»»f y 73 F^-xfc-r-s^Kffia*nfc^> 

5>;V:Mr3'*/MfciA'- 2 4 Mfttf U 7 3 > 



mi b) *T-mmLfc's*i)--'<yV>i**<si})i#=.;iTSy 1. 2 7g ( 

ti;fc^7Syt Fn^nS H^i-f ;H«L, 

IRS : 0 . 9 5 g G£M«) 

flfllc) +7E«LftflMi*ftft "h'J-Uv-y" 7. Og (7. 5 5Ut;U 
), l-tKn+>"^>y>U7V-;l/l. 2g (7. 5 Kt>*2- ( 

l H-^>yhU7y-;L/- i — Y;W -l. l, 3, 3-fh7^f;WD- 
>>A ^h57;I/*n*^WS (TBTU Ipeboc United, UK) 2. 4g (7 

fl*«*N-x^I/S;-fy!/ni;/l/T5>5. 16ml (3 05'JW)Stf 

JJBO'N+tJ-TSytFo^nSFO. 95g (15>J*;W fegttlU 

x$y-/l (2 : l) tfflV^Ti"J *y/Wci D *ovH^57-< Hrat« . 
M : 4. 5 5 g (SlifacD7 6%) 

itJSfil : C64.35 H6.71 N10.52 
*SJ« : C64.08 H6.57 N10.29 

e) N- (2-7PiyaW-;W fy-'O'i^l/XXfvl/ 

f;H00g (296. 4 5'; ; e;WRtfb'Jxf;l'75>3 3. 0g(326 
. U'JtW 0'Cl?2-^OA'/Ptr^yK^PU K5 5. 9g (326 

. i sut/u) *»*rr*. asw, 5 ^±06*1,^5 t-r«. »ino«7 
otr-iBirwu 5l*tt*3ilT?2i$lBH«M-s. cftte, **so 
0 m I %muL, 7k®% 1 0 %0&M7fcffi»iOr? p H 2 fcHWf 5„ #»fB* 
U 5 %©3ftt V-iT*»* 3 0 0ml Rtf# 4 0 0ml T?*n^n 1 



TK*»lcf S. BSMtS^fy Tutrix— r^SWB****. 
IRM : &fe®*£l!14*&*6 8. 5 1 g (SiiifL©7 5 %) 
HjA: 69~70°C 

ttgfiS:C48.02 H4.70 N4.67 Br26.62 
mWm-C47.m H4.82 N4.51 Br26.47 

f ) 1 - [4 - ('<>i?)l>**i'J3>l>$=.;l) - 1 2 -:**V- 3 
-TiTff-M -1, 4, 7, 10-fh7rf^nKf5!jy 

foo*;UA6 0 0ml*K»«¥Lftl, 4, 7, 10-fh77f^DF 
7**^5 5. 8g (3 2 4. 4 5<J^;W fc. 0!l e) fr5©IW{t£*H5 0g 

(162. 25 y*/w zmuu do^a-p-wsifli-rs. cntas o om 

1»U *fWB««HiU *»oR«1Wi**4 0 0mlTKfc*n€ft2ia 

2 5%<07>t.=.77j<j8»E= lO/5/l), 
iR«:£?«ftt«tt©J*tt«4 0. Og [ttfflUfc 

l e) KJWsaHffi©6 3%] „ 

I+gfS : C61.36 H8.50 N17.89 
£M«: C61.54 H8.68 N17.68 

g) 10- [4- (^>->*;l/^*i/*;I/^r.;W - 1 -*^;l>-2-:**V- 
3 - 1 , 4 , 7 - h U X (SH/h+->*/W^Wf;l') - 1 
, 4, 7. 1 0-rh77f-> *nKr*> (JMk^hU * Aigft) 

7-bb-bV)\<3 00m 1 0J 1 f) *>5©B«{fc£«|2 0 g (5 1. 0 
8 5 U &tf«»* h U t>L- 1 7. 91 (1 6 9 3 U *>W fc^aABHI- 
SHWlXfA 3 3 g ( 1 6 9 3 'J t/U) £i&taU fr-O 6 0 'Ct? 2 4 B#|HJ 



(36) #8200 1-5 0 4 8 4 3 

iif;bxxf^/i^y-^: 1 5/1) „ * 

IRS : fcfi©IISJitt»* 3 4. 6 2 g (HUfflcD 8 1 %) 
■fag : 1 1 6-1 1 7°C 

TtHBiMFf : 

trS^ : C54.54 H7.59 N8.37 Na2.74 Br9.56 
mWte ■ C54.70 H7.65 N8.24 Na2.60 Br9.37 

h) io - (4-*;l/^*->-i-p<^;l/-2-^+y-3-7if/^;l/) - 
1, 4, 7-hUX (^H7b*'>*;l/*x;M^;l/) -1, 4, 7. 10-f 

m\ gfr6©gWffc#fel3 0g (3 5. 8 55Ut;W V To; 5 
OOml^tc^WS^ jb^^S^AfcMK (10%Pd/C) 3g*iSiin-t& 
o cti*, *S-e-lft7K*<tS-ii:*o £tt£, MMIfr&lHHU 

IRS : *Rfe©lieil1t*&* 2 2. 7 5 g (Sftffi© 8 5 %) 
MjS: 2 2 5^ (#ft?) 
TxM'ji^ '• 

ftJSfil: C49.86 H7.69 N9.38 Na3.07 Br 10.71 
■mm : C49.75 H7.81 N9.Z5 Na2.94 



B r 10. 58 

i) N, N, N' , N' , N" , N" [2- (FUUS/^S/ 

) -x^;H -hU><->y*bU75F*^-Xi:-r*2 4«fl:N- (5-DO 
3 A— T;l/-4-^V-3-7-»f^*^y-r;L') -*X*-K#U75 F*) 
09 1 d) «f'l?C«Lft*'J-^>'S?;l'**i/*;l/#x;l/73y6. 0g (13 

LSfc2 4-73>-t Fn7D5 F£x- TfrtSmU *»o*£*T?(a*2-a: 



(37) #8200 1-5 0 4 8 4 3 

t5!E©0Jlh) *T?!BiiLfc^3 5. 8 4 g (4 83'Jt/W *DMF*fc» 
IBS-tir, l-tKn+Mr/hUT^?. 3 5g ( 4 8 3 'J trt'K TB 
TU (peboc Limited, UK) 15. 4 1 g (4 8 3U€7l/) Rtf N-x^/l/JM' 
y^nW73V4 9. 3ml (2885U*/W fci&bnU AoliST 2 0# 
HJ«frr«. MEOJfflBtt, 5I*R*, ±E02 4-75>tK07n3F (1 
SSsbtlU j&o£ilT?4B«HM*-rSo C U 

tfSifttaU SiTe-lftfllffU 3l*tt*$>x*;l/X-r/l/*m*Tj*lfi<*tfS 
c )5tiB«I*a^+-ett«S^ *©ffcAft» pH7fci*«U YM3 Aiicon (B 

1R» : 1 3. 5 g (ai^fii<08 3%) 
H 2 0^-« (Karl-Fischer) : 6. 2% 

Ttmm afc*«RK:ttLT) : 

ttiffll : C45.82 H6.09 N15.07 N a 10.79 
^SJffi: C45.56 H6.15 N14.80 Nal0.52 

*)D03A=1, 4, 7-hUX UlA/tti/WV) -1. 4, 7, 10- 

k) N, N, N' , N' , N" , N" -^tttt [2- ( F V 'J *>;l/7 3 / 
) -x^;W -hU^-»'^hU73F^-Xfr§N- (5 —DO 3 A— W 
/ls-4-**V-3-74f's*y;j>l) -*X!r-F*'J75 F0 2 4«ftG 

dm 

h5!E©0J1 i) *T'IS«Lfcigi*ffM^8. 1 3g (0. 5 5'J*>W *7j«P 
T«i-?pH3tl»U Gd«0.2. 17g (6 3U*/U)*«hlU 80 
^Tf3 0»H«ffU JWPftOpH7fciWU fio 



YM3 AMICON (SSffiff) -K>«a«t AOIWB^So »9»*. g^WtuffH 



(38) #8200 1-5 0 4 8 4 3 

iRft: 8. 89 g (StS{i©9 2. 1%) 
H.03« (Karl-Fischer) : 9. 6% 
G d Mfe (MS) : 1 9 . 6 % 

ttgfii: C40.26 H5.35 N13.24 G (121.62 
*SiHC C39.98 H5.51 N13.42 Gd21.37 
0IJ 2 

a ) 2 -7nA-/n tT*-;l/- 0 -77->-^>v ! toXf;l' 

S?;l/XXr;H 0 0 g (2 8 5 3U*;W fttf h U xf->U75 > 3 1. 67g ( 
3 135U*/W IC, 0 < GT'2-7"nA7W*>'K^nU F5 3. 6 5 g (3 
i 3 3U*;W SiBria-r*. ffl*#* sTM^kB&fti/vkSte-f S4n©»7 
«c, 0^-em#W«#U 9l*M«Sa-?2l9IIH»N-«. cntc, 7k?J<5 0 
OralWaU 7k*§*l 0%Ott«*»«T»pH 2 *WBft#lt 
U 5 %<Ottfflkk$iK 300ml, 5 %©V-#*»K 3 0 0ml RWk 400 

m i vznzn i niifcrf? 

1R« : 6fe©«Bttl»*7 1 . 3 6 g (aiifii©7 8 %) 

fWf6:C48.46 H7.51 N4.35 Br24.80 
SISHil : C 48.29 H7.65 N4.25 Br24.61 

b) 1- [5- W>*Jf\/***siifr#=.M - l 2 -**V- 3 
-T+MV^l/] - 1 , 4, 7, 10-rb77fi'i'OKf*> 

*nn*;UA6 0 0ml*£ig»Lfcl, 4, 7, 1 0— f r-^T+fi^n F 
f*>5 3. 3 2 g (3 1 OS'JW) fc, I2a) fr£ <D 1 Wf t^D 5 0 g ( 
1 5 5. 2 3U*>W £«IU *»OffliT-UttHW*. cnt, 7j<5 0 0m 



: *nn*;UA/* */-;!✓/ 2 5%<07^-7*}8»t : 10/5/1) „ 
iR«:g=F«fi^«ittO«l«W3 8. 3 9 [ffifflbfc 



2 a) icmzmmms i%] . 

7aiS»«f : 

fHM: C62.20 H8.70 N17.27 
HSJffi: C62.05 H8.81 N17.15 

c) 10- [5- - l -jtf-;l/-2-*+V- 
3-7lM^/l«] -1, 4, 7-hUX (^E7h+i/AM-;Wf;W - 
1. 4, 7, 1 O-fh^f^aFf*^ (JHt* HJ«> iJgflO 

7-feh-hy;l/3 00ml*© % M2b) *»6<OB«ft-&tt2 0g (4 9. 3 
2 5'JtJl/) &tfJI»^-hUf A17. 28g (1 6 3 5Ut;l/) ^DAfti 
8g (163 = U*;W fcSiOU frO6 0 e CT ! 2 

h*j : ftii^nxf*/i*/'-*= lo/o. £ja»*#*r*-6B3* 

IRS : fcfi©«Bttl»* 3 1. 8 9 g 7 6 96) 

I+gfli : C55.05 H7.70 N8.23 Na2.69 Br9. 40 
^SI*: C55.17 H7.85 N8.10 Na2.51 Br9. 30 

d) 1 0- [5- (*>U#*5/) - 1 2 -4-+ V- 3 -TVO* 
)V\ -l, 4, 7-hUX (SEt/h^A/l/sK-Jl^f-A-) -1, 4, 7, l 

0lj2c) *»6OBaWt*ft3 0g (3 5. 2 6 5U*/W Sm' V7a/V-;1/ 



(40) #8200 1-5 0 4 8 4 3 

5 0 0ml ItvrWVLjm (1 0%Pd/C) 3g*Sc!inf 

1R« : fcfe©l|giittl&*2 4. 4 1 g (Hliifii<D9 1 %) 

ttgfii: C50.52 H7.82 N9.21 Na3.01 B r 10.52 
*«Jffi:C50.41 H7.95 N9.10 Na2.91 B r 10.37 

e) N. N, N* , N' , N" , N" -'N+lf+X [2- ( F 'J U is)V7 5 / 
) -xf-;W - hU*->>8HJ7S 2 4«ttN- (6-DO 

3A-^^-5-«V-4-7f^yW -*X^-K#UT5F 

fflll d) *T?E«LftJifJ-^^;l'**S/*;VjK-7l/r5y6. 0g (15 
>J ^oj«rFfc:*»»'ti0 3 3%oj|{b***a 

Uft2 4-75>-t Fn7n= Ffcx-r;Uf ft#U *«oKffl«|n'«i*# 

Mieo(?j2d) +TlE*Lfc»3 6. 5 2 g (4 85'Jt/W *DMF*K» 
l-tKD*->^> , /b'J7>/-^7. 35g (4 8 5';tW , TB 
TU (Peboc Limited, UK) 15. 4 1 g (4 8 5U*/W &tf N-xf-zl/S^ 
V7ntf;l/73>4 9. 3ml (2885U*/!/) *WH U *o3fi? 2 0 # 
HHMSWS. iHNE©*iKlc, §|#«#±B02 4-75ytFn^n3K (15 

©*lcAft, pH7fcSS6i5U YM3 An icon (MM -IB*HI»8fc.k»>te# 

nxfi : 1 4. 4 g mmm<D8 5%) 

HzO^m. (Karl-Fischer) : 8. 7% 



: C 46.82 H5.98 N14.79 N a 10.59 
USHfi : C47.04 H6.23 N14.96 Nal0.26 

f) N, N, N' , N' , N" , N" [2- ( h D U 3 / 

) -x^;l/] -MM5/VKMJ73 F&^-Xfc-TSN- (6 — DO 3 A— ^ 
5 -:**V- l-7V'\-f&S<<)V) -#X^-F#U73 F©2 4«ftG 
dfgf* 

MiEo^i2e) «tn?e«LtelW*^ijai8. 5g (0. 5 3>J*;W 7j<* 
■p*tt»T?pH3fc»»U Gd 2 0 3 2. 1 7 g (6 5 U*>W fciSilQU 80 
tJT»3 0»ffl*fl!U »»»li:pH7k:liasU *^YM3 amicon (ssmm - 

So 

IKK : 8. 5 0 g (Mm\m& 8%) 
H 2 (Karl-Fischer) : 7. 9% 
G d Ste (MS) : 1 9 . 4 % 



trWfii : C41.12 H5.52 N12.99 Gd21.21 
^ffjfii : C 40.86 H5.34 N13.25 Gd20.95 
01 3 

a) N, N' -trx -3- [*^/**S/^b* 

S/T-bf-ZU] -3-7if^y*>- 1, 5->75> 

fjl a) ^TlSScU/ctfX ('Sy v'/W+iy A;V#^-7 S / if ;W 73 
^3 7. 1 4 g (1 0 0 5U^) *DMF*K*)IP«*, ft^+T^i^U 
3-;m (Janssen Chimica) 17. 4 g ( 1 5 0 3 RXfh 'Jxf^T 

3>2 imi (i 5 05u*;w **inu ^m^muv-mmwt^. C© 

»»**3!*-l?fl3SS#, SS#£»Slx^l/*£AtU ««»*fflv^Tigt)ffi-r 



mm : 4 1. 4 g mmim8 5%) 

tt»«: C59.13 H6.00 N8.62 
^ffltf: C 58.99 H5.93 N8.70 

b) N, N, N* , N' , N" , N" -tY^^X 

{8- (^>^;[/^^>A;p5p-;l/7 5y) -6- [2- (^yiSfr* 
*^*;i/#=/U73/) -x^;u] -5-5d-^y-3-^-9-^^^/-Y;W g 

1, 4, 7, 1 0-r h57-tf'->^nKx*> : Fluka) 3 4 5mg 

«OJ$aiLft»«t<:, fflttTJ, fh7th*D77> (THF) *©N, N' -If 
X (.iy&A/**i/iifr&=.M -3- ^ J-^^T-b^W -3- 

7V1>*>-1, 5-?7*> M3a) ] 4. 88g (105U*;W 
«attf(C2-xh4 l '>-i-xh4 l ">**'#=;l/-i. 2-i^t:Kn^y'J> ( 
E E D Q : Fluka) 2. 4 7 g (103'J**) ftgttlU *r>HiaHW*. 

*U THF/'vWV, 3l*il*THF/MU*->Ui(p6BKliaitlB*** 
o *a*t?0«*»K8S»€i<DHft:2. 78g (JI!fc<fi©6 8%) 

W-Stt: C60.93 H6.29 N10.93 
*»J« : C60.68 H6.40 N10.97 

c) N, N' , N" , N' " 18-^ 

>">*;l/t*i/*M-^75/) -6- [2- ('<y3W**5'*>U#-/U7S 

/) -x^;w -5-**v-3-**v*?t>/'(M mwmtu" , N - 

t£X (U~>;U) -U'» ( "hU-Ui-y" ) k*»6»**nfc3 2-75V* 
^-^kt*^fc«i*tlfc'<>'S?;l/**S/*/U*-/U-3 2 -*U75 V 
$J3 b) *T|Siibfc^^^-'S>'> ? /U^>'A;l/*'x;UT5>2. 0 5g ( 



15U*/W «*IHI+lc»j|p**, ^ojJHrFC*ft«*0 3 3%SfbKJl5* 

ft Dfe* * * -7 3 ^- fc Kn7n 3 F*x— r A^iSEi* U JWPK»2 * 
, j^cWStf-f fc, ItTjEOBSKWBt*. 
IRS : 1 . 6 g 

«|1 c) «PT?E«Lfc«ttS*lfc "hU-U^V" 9. 4g (1 OSU^/l/) 
, l-\LVu*i**>VhV7V-A/l. 5g (1 05U*/W Rtf2- (1H 
-'OV>U7 , /-/l/- l — <;W - l, l, 3, 3-fh7^Wn^i> 

fF77WP*7-F (TBTU ;peboc Limited, UK) 3. 2g (10 = 



16ml (3 0 3 U*;W Rtf_hie©*2#73:v-fc: Fn^D 
3 F 1 . 6 g (13 y*/W fcfttaU *o*BT-WIB«-*. ScfS<D^7f£ 
K, WS^t^nn^iiy/^jiy-* (l o : D * 

IRM : 6 . 0 g (mmm 7 2 %) 
7t^##r : 

: C63.32 H6.76 N10.74 

mmm- c 62.98 H6.91 Nio.43 

d) M!EO^J3c) *T?jE«tfe3 2«*73y*^-Xi:-rS3 2«#N- 
(5 -D 0 3 A— </U- 4 -**V-3 -Y1f~<ttS<<M —hTJr- KtfU 
73 H 

«l|3c) *'PE«Lft3 2«ft^>^n/**S'*;l/#r.;U73>8. 35g ( 
15'J*;W 3i»oaBrFK*«»*0 3 3%©ll{b!l<* 

flfllh) *T?S«Lfc«47. 8g (6 4 3U*;W *DMF 



(44) 



#82 0 0 1-504 84 3 



79-)V9. 8g (6 4 3'J^;l>) , TBTU (peboc Limted, UK) 2 0. 5g 
(6 4 5U ; e;l/) SlfN-x^I/^V^alf^TSVe 5. 7ml»U 
*»oSfiT?2 0»HlW¥-rSo ffiKOSSKfc:, 3lt«5*±|E0 3 2 -75> £ K 

*©4>KAn, pH7KWU YM3Amicon (SSffig) -Eflil 

ii«t«fc»3fi^?«#«fr5««L. ARtttcififtitsiu froaMs 

IK*: 1 7. 2g (aHf(®7 6. 4%) 
H2 0B» (Karl-Fischer) : 7. 6% 
7E«iMff «7j<*S3Wc*tLT) : 
H-gfiS : C45.73 H6.12 N15.08 N a 10.61 
SIMHii : C 45.89 H6.30 N14.84 N a 10.31 

e) 01j3c) *T*IH«Lfc3 2»ft75>*^-Xfc-rSN- (5-D0 3A 
4 -**V- 3 -Tlf'N+tf /-T>W -Axy- K#'J 73 KO 3 2fi 
ftGdgfft 

K»Eo«l3d) ^-eieictfcm^ggi 0. 4g 

(0. 53U^) ***TftttaiT7pH3KilWU Gd 2 0 3 2. 8 9 g (8 
SytJlO fcSJnU 8 0*CT?3 0»HHIWU fWWMc, pH7KWPU 
-3YM3 Amicon (gUSiSitl) -HttitiMtfcJ; OK***. JffS**, *$*ftfc» 

iRfi : 1 2. 1 g (SiH»©9 1. 1 %) 
H*0£S (Karl-Fischer) : 1 1. 0% 
G d SIS (MS) : 1 8 . 6 % 



tra« : C40.26 H5.39 N13.28 Gd21.30 
SSJfJfiS : C40.10 H5.21 N13.04 Gd21.03 

mmnxm-^ Yb* ceo.) ,zm^TJvhvwj±m#.tf®zn% • 

ttgfiS:C39.42 H5.28 N13.00 Yb22.94 
^rS'HjS : C39.29 H5.40 N12.81 Y b22.65 

m 4 

a) 10- [4-*/b#*3/-l-***-2-**V-3-71f/*;M - 
1, 4, 7, 1 0— r 

h57-tf'>'i'nFf f A>-l. 4, 7-HBtK 
Ml h**5<DBWfl:£»7 7 g (10 3. 1 3y*>U) *hU7>U*nB»5 

U S»**3 0 0mlCflcAh, *^C©J8JS*. Reillex (SSffiflD 4 

2 5PVP-e?BWLft*7AtAn«. tn**T*»ii-r*. £j«*s*£*rf s 

!R«:jlSfiOiRiHt<OHf*4 4. 0 4 g (Iif(^8 4%) 
^TkB : 6 . 5 % 

tMVil: C47.99 H6.99 N14.73 
mm: C47.83 H7.12 N14.55 

b) 10- [4-*;I/#*^-l-^^-2-**y-3-71f/f->I/] - 
1, 4, 7, 1 0— r h^TVi'tv FrAy- 1 , 4, 7-H»KO^FU- 

*4 0 0ml*t}Sj»Lftffl|4afr5OiWft^1»4 0g (8 4. 
;W tC&fbffFU-^Al 5. 27g (4 2. 0 651)^;!/) *m\lU tS*0 3 



9 0%Ox*>'-;l/7k»«*^«ISftS-fr«. HSIIfM&SEIJIiiU x*/-;U 

OtT?ftjS£#S (2 4BJIB) „ 

1R« : &m©*£ B B attf#* 5 0. 5 3 g 0HHBI© 9 3 %) 

^•7j<» : 2 . 5 % 

ttWfii : C 36.24 H4.80 Nil. 12 Gd24.97 
HiMfMC 36.35 H4.95 N10.98 Gd24.80 

m 5 

10- [4 -Oifrtt*/- l 2 -**V- 3 -7V7*M -1. 4 

, 7, 1 O-rh^Tlf^^nKxAy-l. 4, 7 -HftBO^X^nS/tfA 

*2 0 0mltffc»*PUfc«|4afr6oaflWt^1»2 0g (4 2. 0 6 5'J^e 
AO £&{tS>'X7 > nS"i'A7. 84g (2 1. 0 3 = >J fcj&JDU 3^fH 
T9 0iCK»a«-&So SSSSStfT 0*2) WtHfalcU 9 0%© 

x*/-;b7K$®fr6i?^ B e B £-e;i>o IS&#%!&§lif»U x£/-;k 3fcK7 

■fe h >&tfS^{c>"x^;l/X— r;l/T- 1 Bft»U A^^jP'f'T- 1 3 0 "CT-g 
(2 4»o 

UX« : *tfe®|g B B B tt*»*2 4. 9 8 g (SftgM5 9 1 96) 
^7j<« : 2 . 7 % 

H-Sffi:C35.94 H4.76 Nil. 03 Dy25.59 
SI»Jfi:C35.85 H4.91 N10.90 Dy25.42 
M 6 

10- 14-* frttf-l-tf-fc-Z-ttV- 3 -1. 4 
, 7, 1 0--rh-57+fi^aF-r#y-l, 4, 7-H|f&£M'-)/'r;l/fc:£A 



(47) #8200 1-5 0 4 8 4 3 

7k2 0 0m 1 $HC®MLtcM4 a A>^©l«fb^2 0 g (4 2. 0 6 3U* 
)V) tc, IfMyf/Hf^AS. 29g (2 1. 0 33'J^l/) £j&&nU 3B 

3 0T"C(a»*«* (2 4B#P f 8) o 

IRS : fcfe©lgffll!H!»*2 1 . 7 9 g 0Hffi©7 8 

%) 

^7j<* : 2. 8% 

ft**: C35.35 H4.68 N10.85 Y b 26.81 
^SJtit : C35.25 H4.79 N10.68 Y b26.61 
0IJ 7 

a) N— (2--/nA7f'J;W -^'J ■»^>i?;HXr^ 
SfWfU>50 0m 1 4'©p-h;l'*-;UX;V*>BEyj-»^y^l'XX 

f/HOOg (2 9 6. 4 ^UtM hUx^-;l/7 = >8 9. 98 g(88 

9. 25U*;b) K, CCTa-ypASSK^aU F6 5. 9 6 g (3 5 5. 7 

= U*;W ^rSiD-rSo c©»£, S8*oic-~5T©IH]fc:«#-r6. cnt5 
%©tt»zk»« 1000ml fcStaU frofcttffifcttfc-rs. *rHtS*, HfC 

10, 5%©*«*ffl«5 0 0inl-!?ttaU 8K»vy*S/*i»fc J: 

iRS:*8fe©!|gftttl9*7 5. 4 3 g (Steffi© 8 1 %) 
tmfg:C49.70 H5.13 N4.46 Br25.43 
HSJfii: C49.51 H5.27 N4.31 Br25.28 

b) 1 0- [4- ('<>i;M*S'**fcW - 1 -xf-;b-2-^y- 



3-7-*?7?-M -1, 4, 7, 1 O-T'h^T+fv'i'aF-r^y-l, 4, 7 

fj4a^e>CDBWfl:^5 0g (1 59. 1 43U^;W> 1, 4, 7-hU 
X (IgH^h+v--*;!/^-;!/^^) -1, 4, 7, 1 0-irh57->f>^P 
Ff*y (=D0 3A-h'J-^H7f;l'XXfM 3 6. 9 8 g (7 9. 6 5 
, Bfflt*y>i»4 4 g (3 18. 43'Jt/I/) Rtf 3^fk* U 7A 1 g 
(605Ut;W fcl, 7-bh-hU;I/500m l^iPL, froiliTR;: 1 2 

^□D^>8 00ral fco 5 %©8»*h 

n^n3 0 0mlT-2[Hlttttit5o 8Wv^*S/*AlcJ:»)«i** 

n^^f>/^^7-;l/=2 0 : 1) &fe©7*-Afc LT©i9Wt^tl 1 

9. i lg (a»«©3 2. 1%) Wfsn^o 

: C62.63 H8.76 N9.36 
$mm ■ C62.51 H8.91 N9.18 

c) 10 - (4-*>M**S'-l-x*>l/-2-**V-3-7ir7*>M - 
1, 4, 7, 10-fF77f'>^nFfAy-l, 4, 7 -=Bt$- HJ -If! 

097bfr&©BWft3»19g (2 5. 4 0S'Jt;W *-TV:/n/V-/l/3 
0 0ml trzi^WLimz g Ci 0%P d/C) &ffla*& 

. CM, SfiT-ifckJWtS-tlrSo SMKfcilgiJU ^WKftSffiSttTtEft 

IRS : 16. 5 4 g (ilfiil© 9 9 %) 

: C58.43 H9.04 N10.65 
mWm : C58.65 H9.27 N10.47 

d) 1 0 - ( 4 -ijA/X*f- 1 -x^;l/- 2 -**V- 3 -7f?*M - 



(49) #8200 1-5 0 4 8 4 3 

1, 4, 7, 1 0— Th^T^^aY^y- 1, 4, 7-E.mm 

cfr&©IfiWfcattl 6 g (2 4. 3 2 3'J*;W «h'J7Moff»l 

U 8t#£*5 0 m 1 *£AtU frojg$;£\ Reill 



ex (SflkjftlD 4 2 5 PVPT*Jt«Lft*7Ai:AWo <Ift£, *1?»Bfrs 

. ^mm^znmsicu 

IRS : *8fe©i®!Stt<Dll{* 10. 1 0 g Olfiffi© 7 9 %) 
frm : 6. 9% 

e) 10 - (4-*>U**S/-l-x^-2-**y-3-71f/^W - 
1, 4, 7, 10-f h77f->^nFf*>-l, 4, 7-Hff^O^KU- 

*7 0ml*K»WtftW7d*»6OB»fl:^«9g (18. 385U*;W 
Kfk^FU-^As. 33 g (9. i9 = u^;W ft&tau fro 3 «f|ll| 9 

0°C\C$LT*m&l£ J $Z>o cn«i(S«S-&T KfcftfcU frO«#*9 0 

%©x* 7-;b7K^freS^ B B B ^*So *3 B B B tt$«3iatjiU x*/-;k * 
Kr-feh>RCf«»K^xf-;l/X-r;l/-I»l@i!fe?l»U, frofcaHP+T* 1 3 0°C 
T-i£*i£-es (2 4mm) = 

1R« : *SfeOIISfittl»* 11. 4 4 g 01&«t4>9 4 %) 
2. 8% 

7E*#*r OfeMMtfco^TttW) : 
H-Sffi:C37.32 H5.01 N10.88 Gd24.43 
SI»Jfi:C37.15 H5.21 N10.65 Gd24.25 
M 8 

10- (4-*;l/^*>—l-x^U-2-^+y-3-71fV^W -1. 4 
, 7, 1 0--rh-57+fi^aF-r#y-l. 4. 7-HP6t 
7j<8 0m 1 "ttfc^Lfc^dfrSOlWftaWl 0g (2 0. 4 



) K, m<ti?X-?v~>V2*3. 8 1 g (10. 2 1 3D€-;W #8s!jnU 
#*9 0%Ox*y-;l/*»«3!p6BISS*-&*. «hltt**9«iIU x*/ 

^tcr-bhvstfaaic^x^i/x-^i/T'im^L, ^j^ifT? 

1 3 0'CT?(HS3'eS (2 4«H) o 
IRS : &m©*Sllft*#* 12. 4 0 g (fflUfil© 9 1 %) 
^zkfi : 2 . 7 % 

fU(fi:C37.01 H4.97 N10.79 Dy25.04 
*»JfiS : C36-85 H5.13 N10.61 Dy24.87 

m 9 

a) N— [2-7ni-2-7ii*TW*] J/^B-HH^/Ux 

Wt^^b>5 0 0 m 1 tO^J -/>-SH7*f ;HXfMiS5 0 g (2 
96. 5 5U*;M StfbUxf-;l/75>9 0g (8 8 9. 0 
■CT\ a-7"nA-7i^SiS^n'JK7 2. 6 9 g (311. 35U*;1/) 

^»-r«o con^ rae*o < c~5°cKf^f^o cnt: 5 

1 0 0 0ml fcjfebnU *O^tiffl«:^(i-rs 0 HK 1 EU 5%©ig 

«*»«5 0 0mlT?aiHlU mfrr9* 9 s*>l»\c& 

IRS: 7 8. 8 g (SiificOS 1 %) 
7t^^#T : 

IW«:C51.23 H5.53 N4.27 B r 24.35 
^ffjfg : C51.15 H5.66 N4.ll B r 24.18 

b) 1- [4- m=7Y*i't»\'#=-)\>) 1 -7i^-3-7 

*f:7»i/] -4, 7, io-hUx m^rv^-hfrX-frt^V) -1,4 

, 7, 1 0-^h^T1f>'^nFT f *> 



0>j9afr&©IW{fc£-ft5Og (1 59. 1 4 5U^W, 1, 4, 7-hU 
X (|gH7h+->-Mt^->^fW -1, 4 4, 7, 1 O-TbvYVi'ir 
P Ff * >(= D 0 3 A - h U -SE7f AxXf;W 5 3. 12g (114. 
3 , timftVVL.G 3. 16g (4 5 7. 0 5 U*;l/) &tf 3£{b& 

'J^Alg (6 5Ut;l/) K, T-bh-hy;U5 0 0ml*^inL, froJBiffiT 

h 'J tfAzMSMt^Mmu oomi 2 0116^1- s 0 ^^ftfiifi^Mvy 

HQS Qmm:V*nn**y/**;->l=2 0 : 1) ftlc. *tfi©7*- 
AfcLT©iW{t&^2 7 g («ft«<D3 1 %) ATO&ftS. 

7tJS^#f : 

fUMt : C63.05 H8.86 N9.19 
mm - C62.91 H8.98 N9.02 

c) 1- (4 2 - t+V- 1 3 -7f - 

4, 7, 10-h'JX (MW->^fW -1, 4, 7, 10-fh77fJ/ 

0d9bfr&<DB«{t£i*l2 6g (34. 1 25'Jt;W*, HJ:7/l/*nfMH 
3 0 0ml *oStt-V3»IMBM-*. «a*4T(H»drKL, 
8H}**8 Om 1 *fcAft, *v?»**, Reillex (SSffifll) 4 2 5 PVPT 

IRS : «lfeO!»JStt©Hft 16. 2 2 g &B«D 8 1 %) 
^zkS : 8 . 4 % 

fW« : C53.62 H6.56 N13.03 
Hlffi : C53.48 H6.71 N12.87 



d) l- (4-*;l/^*^-2-**v-i-7x^;I/-3-7-tf^;l/) - 
4, 7, 10-h'JX (Mt^fW -1, 4, 7, 10— rhvT-tf^ 

7j<2OOml*iC}gfSLfc0j9cfr5©BW{fc£$ll 5g (2 7. 9 
;W Wt3ffKU-fA5. 06 g (13. 9 5 ft&ttaU 

i mmL, j^onaspipT? 1 3 owiat*** (2 4b#h) . 

UXfi : ife©«fltt1!&* 18. 2 7 g (a&ffi© 9 2 %) 
§7j<a : 2 . 8 % 

7t»^ OlfcMWlcov^TIHB : 

tWH :C 41. 67 H4.66 N10.12 Gd22.73 

mm- C41.40 H4.80 N 9.95 Gd22.51 

m i o 

a) N- -0-7^x> 

ffift^f-L'>5 0 0ml4'©|3-7v^y4 0g (4 4 8. 9 8 5'J€;1/) S 
tfh U xf-;U7 5 y 9 0 g (8 89. 5 0tT*a -7nA-^B 

fcf*>l&*n<JK7 2. 6 9 g (3 1 1. 35'J€r;W *»inrt-6o cm 
ift£«0'C~5'Cte«#-*-*o Cftt5%C«i*iS«l 0 0Oml«WnU 
iMrtttWNW*. Mfc 1 5 %©&**«£ 500mlf» 

IRS : 6 2 . 3 7 g (Sifefi© 6 2 %) 
Tt^tf : 

fW« : C32.16 H4.50 N6.25 Br35.66 
C32.02 H4.65 N6.13 Br35.74 



b) 10- (5-ft;W?+->- i ->t^;l/-2-^y-3-7-tf^>^;W 

-1, 4, 7, 1 0-xhv7+fv'^O7 J *>'- 1, 4, 7-E.mm 

7-bh-h'J;I/3 0 0m l/*2OOml«P-£»ISLfc0!ll 0 afrSOBWfk 
-a-Kl60g (2 6 7. 8 0 5U€-;1/) 1, 4, 7-bUX 
;W -1, 4, 7, 1 0-f hv7f->J'PKfA>' (=D03A) 4 6. 38 
g (1 33. QSU^W , R»*U">i»l 2 9. 5 4 g (9 3 7. 3 

) fttf3>>{t*y*Ai g (6 5y*;W ^ffita-rso cm, awrFfci 2m 
Biiiin»-r«o cn^ as^ssfss-STiaitotu »»^*y-;i/5oo 

3 0 0ml*fcAtU ^05NOtt»TpHl tMi5-rs. Ctl£Re 
illex (BSttflD 4 2 5 PVP-pfc*Lfc*5A£J:0tt»r3„ cn^> 7k 



lRM:fcfe©Bttl 9. 1 9 g (Suit© 2 7 %) 
^7j<«: 7. 8% 

itJSfil : C49.07 H7.21 N14.31 
: C48.85 H7.31 N14.19 
c) 10- (5-***+f - 1 -^f *-2-**V-3-7iMyf M 
-1, 4, 7, 10-rh771fi'^of*y-l, 4, 7 -HifflfcOjffFU- 

7j<3OOml*{cjg|£Lfc0IJl 0b*»5OBWft^ftl 8g (3 6. 775U 
tAO fc, Sft7?FUr.>j7A6. 66g (18. 3 8 fcj&bnU fro 

3«Fiai?9oicts-esfi*-a:«. cn*si»**T «s> fro 

7S^9O%«x^/-;l/7j<^fr?.^ 0 a B ?-ti:§o ft3tt$!ft§IMGiU x£ 



(54) #8200 1-5 0 4 8 4 3 

IRS : 38fe®igH14$* 2 1 . 6 g (StiHB© 8 9%) 

^7j<M : 2 . 5 % 

H-Wfli : C37.32 H5.01 N10.88 Gd24.43 
^MHa:C37.15 H5.21 N10.67 Gd24.25 
®\ 1 1 

a) N— {2-fuhfu^-)V) -1 1 -7 5 /V>7"l]>Wt 
^ft^^b>6 0 0ml*£0 1 1 -7;y)yf*>l3 0 g (1 

;WMh'JiW5>4 5. 2 4 g(4 4 7. 1 5 U*/W fc, OVTa - 
7ni,-ynW^nU K3 0. 6 5 g (17 8. 8 5 'J *;W ^rrSiPf & 

c c©*^, umo°c~5°c<Dmcm?z>o cntc, 5%©^7j<^8o 

0ml*»U A^HIffl=g:^Si1-5 0 GimZs St 1 0, 5 

K3 o om i T?aau fiWv^s/^AKj: *o*2*T?a&B;s 

So 

iRfi: 2 5. 5 5 g (StHiS©5 1%) 
7t^^*f : 

ItStfi: C50.01 H7.79 N4.17 Br23.76 
: C49.82 H7.95 N4.03 Br23.59 

b) 1 0- (1 3-*;u*^-i-^^;u-2- 

**y-3-7-»fhUf*i'/U) - 1. 4, 7, 1 0-^l*571f5>*nF 
f**>-l. 4, 7-HSSI 

7-fe HJ rt/2 5 0ml /tJ<1 5 Om 1 * fc»»tfc«l 1 afrSOBWfl: 
^t2 5g (7 4. 3 5 = U^W t 1, 4, 1 
, 4, 7, lO-rh^Tf^i'PFf*-/ (=D03A) 12. 88g(37 
. 1 8 , ^KAU^A3 5. 9 7 g(2 6 0. 3 5 Ut/W H£ 

ffc*'J>>Al g (BSU^W «Wllrt-* 0 CM, WTFK1 2«FH)tafi-r5 



(55) #8200 1-5 0 4 8 4 3 

*KAtl, 5NO«a-PpHUCiBM-*o CtlfcReillex (ggSjSj 

if) 4 2 5 Pvp-?ftmLrc±i7L,ic£>)mm-tz>o cti*. *-e»it-rso £ 

lKM:&fe<D0ft6. 63g GHM6MJ2 7 96) 
^7j<«: 8. 9% 

ffWtt: C55.89 H8.54 Nil. 64 
S»MI: C55.71 H8.70 Nil. 57 

c) 1 0 - (1 3-M**-/-l->t^l/-2-^y-3-7fMJf>' 
/!/) -1, 4, 7, 1 0-f-b ^TifS^oFr A >-l, 4, 7 -=&m<Dfi 

*8Oml*te»IBLfc0!ll 1 b^eoinfC^Hre (9. 9 73U*;W £ 
, IWt^KU-^Al. 8 1 g (10. 2 1 = l> €■/!/) fc&JbuU *03^fMT' 

+T*1 3 (2 4«|fl) o 

1R« : &m®*£f a 1M» 6 . 7 5 g (Sltitt<D 8 7 %) 

^7j<«: 2. 9% 

ttWfi:C44.49 H6.40 N9.26 Gd20.80 
^ffjfg : C44.28 H6.55 N9.ll Gd20.63 

m 1 2 

a) N- i2--7uh?u\Z*=.AA -7<7=.V 



JM^^by6 0 0ml*©7^>3 0 g (3 3 6. 7 Rtfr-U 
x^;V75>10 2. 2 g (10 10. 2 5U-t;W fc, Otfo-^Di-/ 
Ptf^gE^nU K6 9. 2 6 g (4 0 4 3Ut;W fcSMflrTS. S 
0 *C~ 5 KiDMlcUft-rZo Utile, 5 %©fiK*}§?S 1 0 0 0ml fcjfe&n 
U friMWmKftm-tZc l @, 5%©iggE7Kr§$t4 OOml 

IRS: 5 2. 0 5 g (1M®6 9%) 

H-*ffi:C32.16 H4.50 N6.25 Br35.66 
*iW*:C32.33 H4.70 N6.13 Br 35.41 

b) io- (4-#;W^-i-^;t/-2-**y-3-7lM>^;W 

-1, 4, 7, 10-fh771f^DKfAi'-l, 4, 7-H6t& 

7-feh-hy^3 00ml/*200mltfiK»WLfcfliJl 2 a*»6©BWfl: 
fftt5 0g (2 2 3. 2 = Ut;l/) IC S 1, 4, 7 - r- U X1i>l,$$-i/ 

I, 4, 7, 10-fh77f^^DFfA> (=D03A) 3 8. 6 5g(l 

I I. 6 5u^w , mm 

Tjy^i, i o 8 g (78 1. 25'J^) srfa^ftAU^Ai g c 6 = u ^e/i' 
) fcsanrrso cft£, ii^Tici zmrsmnt^. cm, naif^ia** 

TKJtKWcL, a»W?/-*5 0 0mlifk:Xti, 3?fc«ifr6iKiJfSo S 
«t*3Sa*'e:T(a»»K U «»*7k3 0 O m 1 *t Aft, *T3 5 NOttffllT? p 
HlfcHapTS. Relllex (SStftff) 4 2 5 PVPT^SLfeAv 

AKAona-rs. en*, 7j<T*rgstu-5o *ja«j**#-rsii»**a!*ifiR 

lR«:^fe©@ftl 7. 7 2g (91Hi<D3 0%) 
^zkS : 7 . 5 % 

7t^^«T (ft*««lc^TtH» : 
tWfi: C49.07 H7.21 N14.31 



(57) #8200 1-5 0 4 8 4 3 

mmm ■ C49.23 H7.38 N14.15 

c) 10- (4-*^+->-l->{f-;I/-2-^y-3-7^>^;I/) 
-1, 4, 7, 1 0— rh^T+fv^PFf^-l, 4, 7-Hft»©#KU 

TKl 5 0m 1 fplcmmLkmi 2 bfr5©BW{b£*l 5 g (3 0. 6 4 = U 
W) fc, «t3ffKy-^A5. 5 5g (1 5. 3 2 5'Jt;V) ftffftnU fro 

3i^rat»9ot:fe:st?»a*-a:So cn^as^T a® kmhweu *o 

^^9 0%<Dx^y-;l/7k^^e»S^I 3 B S'y-5o *Nltt*!l!l€lffilU x* 

/-;k *fc7-bh>Stffi«WtS?x^x--r;l/-Pllalijt»L, ftOj^SP 

«fPl 3 01C-eftjft**a (2 4B$H) „ 

HXS : *l«<0£ 18. 2 2 g (SUfil© 9 0 %) 

^■7j<§ : 2 . 6 % 

ft**: C37.32 H5.01 N10.88 Gd24.43 
*»Jfli:C37.13 H5.20 N10.61 Gd24.41 
W 1 3 

a) N— (2-7Di,ynt:t-;l/) -;V)y 

ifWfl/>6 0 0ml WJ>4 0g (3 4 1. 4 3 'J */W Stf h U x 
f;l/75>10 3. 7g (1 0 2 45';^) fc, 0 1CT- a -fa h-fa tf* 
>I^PUF7 0. 2g (4 0 9. 7 =U*;W *jSiirrs. C©«£, £&« 
0'C~5'C©IHfc«i$-rS. tftfc, 5%©*»*»»1 OOOmlfcSiQU 
ao*Wfl«»**. #«MB*, Efc 1 0, 5 %©ttft*»K5 0 Om 1 "Z?ftl 

o 7-bh^/~>Vvypif;l/x-x;I/73^S^ B B B ^^5„ 
4Xfi : 5 9 . 3 9 g (SUfi© 6 9%) 

tmtii : C38.ll H5.60 N5.56 Br31.69 



(58) #8200 1-5 0 4 8 4 3 

*»J«:C38.01 H5.75 N5.41 Br31.48 

b) 10- (4-M#+i/-l, S-iP^JV-Z-XZ-V-Z-T*?^* 

4, 7, lO-fh^f^nHfiiy-l, 4, 7-H^SE 
7-trhxMJ;V 200ml 200ml *ic?§ft| tfc^lj 1 3 a^P>©BWft 
£»5 5g (218. 2 1, 4, 7 - I- U 7.t»\s#.*is*1-fr- 

1, 4, 7, 1 O-xhvT-tfi/^aFx^V (=D0 3A) 3 7. 8g (10 
9. 7 5Ut;W , Jg?»*U^A 1 0 6. 13g (7 6 7. 9 5yt;WSCf3 

*{t*'J>>Ai g (6 5U*;l/) *Sahrr«o cnfc, a«TKi 2 smtalftiJ- 

tfcAft, 4o5N(Oia»-ffpHllcSI»-rSo Reillex (SSftfll 

) 4 2 5 PVPT?^«Lft*5AfC<t?)»i!-rS 0 Zl 

lRM:fcfe©Bttl 7. 5 7g (SHifii© 2 9 %) 
^7j<« : 6 . 3 % 

7£«»«f mmnK-o^x^W) : 

itJSfil : C51.05 H7.59 N13.53 
HS'Jffi : C51.18 H7.70 N13.39 

c) 10-(4-*W*f-l, 5-^f->U-2-**V-3-7-»f^+ 
i/M -1, 4, 7, 10-fh77f->^PHfA>-l, 4, 7-H#lE© 

*1 5 0ml*tj8(BL.ftffl|l 3b*»5©aWft^«l 5g (2 8. 9 85U 
fc, KffctfKy^AS. 2 5g (14. 4 9 5U*>W *SfolU fro 

3«Fiai?9oicts-e#fi*-a:«. cft%s*»*#T «a> fro 

^^9O%«x^/-;l/7j<ig^?.^ 0 B B ?-ti:§o ft3tt$!ft§IMGiU x£ 

+tm 3oic-pflaft**s (2 4m o 



(59) #8200 1-5 0 4 8 4 3 

iRs : mvmgHm* is. 5 7 g mmmo 9 3 %) 



: 2 . 5 % 

frgfit : C39.33 H5.40 N10.42 Gd23.41 
^rB'JfjS : C39.17 H5.55 N10.31 Gd23.27 
M 1 4 

a) N— (2-ynA7-fefW -?Vi/>-m=7 L =f-A'3L7>-TA' 

Mtt + lsySO 0 m 1 *«oyy i/>-|g=7f-;l/XX'r;Wa»tt5 0 g (2 
96. 5 5U*;W StfhUx^-;l/75>9 0g (8 8 9. 55U^W tc, 0 
lCT?a-7PA-IBI7P5K7 7. 8g (3 8 5. 5 5 Ut/W «fthrr*. 
C©«^, S**0TC~5 < C(C(S^So cmc, 5%©^K7j<?gffil 0 0 0m 

4KB : 3 0. 5 g OIf8Hii©6 1 %) 
7C^#t : 

frgfii : C38.ll H5.60 N5.56 Br 31.69 
$HII: C38.92 H5.76 N5.38 Br 31.42 

b) 1 0- [4- ®H7h*>'*W-/W -2-**V-3-7V7?-)l 
] -1, 4, 7, 10-fh77f>'^nKfAy-l, 4, 7 b U 
-fgH7^;Uxx-f;V 

Ml 4a*»6OBWftA*2 0. 3 5g (80. 70^U*;W. 1, 4, 7 
-hi;x (S£7h+->-*;l/^->^fW -1, 4, 7, 10— fr-57+f 
^oFfijy (=D0 3A-h'J-SH7^W iXfW 2 5g (5 3. 8 
5U*;W » JBM*yfA2 9. 7 4 g (215. 8 3U*/W Rtfa£{fc*U 
->Alg (6 5Ut/W 7-febxbU;l>2 0 0ml£»U frOjlgSTf- 



(60) #8200 1-5 0 4 8 4 3 

»fct5. 5>*pp**>8 00ml j&o 5 %©«»:*- 

nn^^>/^^/-;l/=2 0 : 1) *&©7*- AfcLT©B»{fc£W 
2 5. 0 9 g (SHfiI©6 8%) AMf^nSo 

ttSfiS: C59.54 H9.26 N10.21 
HffltiM C59.35 H9.42 N10.03 

c) 10- [4 2 -**V- 3 -7tf7^;W -1. 4, 7, 
10-fh77fi/^nKf*>-l, 4, 7 -HIM 

flfll 4 b*»6fl!)iflWfcd*l2 5 g (3 6. 4 5 5 U*>W £ h 'J 7;V*n|» 

WcU mt*.iW 0 m 1 #ICA*U Reillex 4 2 5 

DM : *Sfe©B&ffi4©Hft 15. 2 4 g GUTO© 8 4 %) 
#7j<M : 7. 3% 

fUMIM C46.85 H6.77 N15.18 

mmm -C46.61 m.% N15.02 

d) 10- [4-#;i^+->-2-**v-3-7+r'7^/W -1, 4, 7, 

7j< 2 0 0 m 1 *fc?8)Bbft« 1 4 c freOBWft^ 
til 5 g (3 2. 5 05U*;W tC, »{t*"KU-7A5. 86g (16. 2 5 



(61) #8200 1-5 0 4 8 4 3 

. «ll#*!R3lil5IU x*/-;k ^icT-bh>&tf«^Wfc^x^;Px-T- 
/y-ei@ai$U froK£fP*-£l 3 0t;-l?ft«S-B:* (2 4m o 

irs : m&otift&m* is. 9 2 g mmmv 9 2 %) 

$7j<» : 2 . 7 % 

tWii: C35.ll H4.58 Nil. 37 Gd25.54 
HffJtt: C34.92 H4.71 Nil. 14 Gd25.33 

5 : 

m 1 5 

N, N, N* , N* , N" , N" -'n+^X [2- ( h U 'J /) -X 
*;M -HJ^vahyTSFfc^-Xfc-fSN- (5-D03A — -f;V-4 



mi d*-eiB*LfcN, N, N' , N' , N" , N" -'n+^+X [2- (h 
'J US'/UTS/) -x^;W -hU^y^bUZS F^-Xtf S^Scft 
ISnft^y^W+f 2 4 7 5 > 4 . 2g (0. 7 5U 

j!PO«H¥Tfc*fW*©3 3%0*ft****ta 

ft2 4ltt7^-kKH7a3 ^x-f;K«U M^T^mtit (3 
. 3g, £fiM) , froSt«H*-ffcJMT<05lSfcffiffl-r*. W4b*-pe* 
LftlO- [4 -*/1/jK*S/- 1 2 -#*7- 3 -1 

, 4, 7, 10-fh77-!f->^PKf*V-l, 4, 7-H»g?<DGdSgf*:3 
1. 7 4g (5 0. 4 3. Veil, 3®<DmiM) *, ISWfc*;I/A73 F 2 5 0 
m 1 *fCj§f»£-£5 0 ^H^OJfciPftfc, cnt2-ih*f-l-lh+f* 
;]/tftx;l/- 1 , 2-i>'t Fn*/'JV (EEDQ, Fluka) 13. 69g (5 5 
. 45D ; E;I/) N ±sH©'rh53-9-HFa7*n5F3. 3g (0. 
Rtf MJx^-;l/T3>l. 7 0g (16. 8 5 'J €■;!/) SrifsimU fro^fit?- 



(62) #8200 1-5 0 4 8 4 3 

TkOttAtl, 3R«ftt»«il9JL, ftoilifcfcAilcQn (S&ffift) YM3 



1R» : 1 0 . 4 6 g mtmim 7 8 %) 
HzOSM (Karl-Fischer) : 9% 
GdiMS (MS) : 1 8. 8% 

«■**: C40.26 H5.35 N13.24 Gd21.62 
*»Mt:C40.07 H5.32 N13.14 Gd21.43 

MA L D I -MS (Matrix Assisted Laser Desorption/Ionization Mass Spe 
ctrometry : WRifF. Hillenkamp, M. Karas, R. Beavis, B. T. Chait, Anal. 
Chem.63, 1193A ( 1 9 9 1 ¥) ) tt, m/z=mi 7. 4 7 0 (2 4t») » 1ft 
1 6. 9 6 0 (2 3*f*0 RtSm 1 6. 4 8 0 (2 2*#) T-Ofi^fc^U C 
nK*5, WT©#*:m/z=»l 7. 4 5 0 (2 4«t) , 1516. 830 
(2 3M0 » Kl 6. 2 30 (2 21ft) ,$15. 6 8 0 (2 lift) » 15 
1 5. 0 7 0 (2 OBft) SO' 1 4 . 4 5 0 ( 1 9MW) TOfl^^tflJ 1 k 

00 1 6 

N, N, N' , N' , N" , N" [2- ( h 'J 'J 5-71/73 /) -X 



7 5 K^-X k-T 5 N- (6 - D O 3 A — i fl/— 5 -**V- 4 -TV^f* 
;j)V) -AX^-KiH'J75K02 4i«iGd«ft 
#11 dffPfBKtfcN, N, N' , N' , N" , N" -'v^D'+X [2- (r- 

mznrz^yi?)\s**^i3bi£=.)\,-2Am.ft.#V7=.yA. zg (o. 7su 



ffili OcfftEitfti o- (5-*;i/^*->-i-p«^;i/-2-^*y-3 

-1, 4, 7, 10-fh77fv/^DKf*y-l, 4, 
7-HI80Gdm3 2. 4 5 g (5 0. 4 3'J^K 3fg<DiI*«) £\ 15 
■Jfc*/I/A73 F2 5 Om 1 Mg^©i$£lH£t, Cft£2-X 

]>^^- i l, 2—>*t:Kn+/U> (EEDQ, Fluk 

a) 13. 6 9g (5 5. 4 5 U *;l>) , ±E®r h 9 3 it t Hn7n 5 F 3 . 
3g (0. 75Ut;l/) fttfbUx*;P73Vl. 7 

Og (16. 8 3U*;W fciSSnU frogS-p-ftiM*-*-*. COJSJKK, 31 
*«t7-bhv*jSaoU ttIM**i»5IWBU SiS*^ ;J«0*{cAns JP» 
tttffciftMU A^ii«*AiIcon (SSffiS) YM3Pg^iil)l tt'yht7 3 0 
OODa) t*0BWH-**»tL<ttfi»?»«l*»6lll«-r*. 31*1**, iff 

«K*: 1 0. 5 3g (3111*0 7 7%) 
H* 03* (Karl -Fischer) : 9 % 
G d iiJ/£ (MS) : 1 8 . 5 % 

frJMB:C41.12 H5.52 N12.99 Gd21.21 
mm: C40.95 H5.62 N12.78 Gd21.01 

MALDI-MStt, m/z=^l 7. 7 9 0 (2 4&W) . 151 7. 1 80 ( 
2 3Stt) Rtf 1 6. 5 4 0 (2 2Sft) T?©fI*t£^LT^«o 
00 1 7 

«3c) *T'I2«tfc3 ZiftTS^-XttSN- ( 5 -D 0 3 A-^f)l 
-4-**V-3-71f'\*'9-/'f;l/) AX^r-F#'J7S F«3 Zif*i?77 

0IJ3 c) tpt?IM8Lfc3 2S#i^yv ? ;l/^+>'*;l/^-;U7 5>'8. 3 5g ( 



(64) 

1 5u*/w %*mmmc 



#82 0 0 1-504 84 3 



j!po*j¥TK*»it*<o3 3%oftfbic**j«iirr«. 3mmic 

Fn:/n3F£x-x;I/Tift#U (^S^JRS) , ^St 

ffil5+T?E*Lftl 0- <.4-*As$*i'-l-**-fr-2-**V-3-7 
•y^W-l, 4, 7, 10-f h^Tfv'^nKfA^'-l, 4, 7 -=» 
»ODya(*6 0. 96g (9 6 5U*/k 3te<Dil*M) S\ &B#(C*;H>7 
5 F 5 0 0 m 1 qncmm-HiZ, Sfi'sO««Iftfc» CftfC 2 -x F*->- 1 - 
xh+^Mtolz-l, 2-^tFP+/"J> (EEDQ, Fluka) 2 6. 1 
g (1 0 5. 6 3U*/W , ±IB©FFU7ny^-tFn7n5Kl 
&tfrUx^;W5>3. 2 4g (3 2 = U€-;W **inU froSSBT-lftft 
#f3o C<D$»c, 5l*«*7-feh^*«toU ttl8«J*»5iat51U, 
*, *©tt»fcA*U *»tt$MHI&IU ftoHffi«Ailcon CBMMD YM3Rgfl. 
mmm tt7h*73000Da) KJ:t>ltt!W*frfeL<ttft»?«««*»6 

iRM : 1 9. 0 g (SIMM) 7 5%) 
H 2 O^m (Karl-Fischer) : 6 % 
Dyjffig (AAS) : 1 9. 7% 

frWB:C39.98 H5.35 N13.19 Dy21.85 
*9J«:C39.83 H5.26 N13.28 Dy21.51 

MALD I -MS m/z=S23. 80 0 (3 2 MO , 152 3. 2 0 0 ( 
3 lift) Stf2 2. 6 0 0 (3 0i») -e©fi»*iKLT^*. 



mSmmtLT, 5E©{*S3 0 0~3 5 0g©;J-X© (Schering-SPF-) =7 
-yh*&fflf3<, MifccDMIc, K«*ttHU XlcJlQIUI&ft 
aLT^ffl©tt*ffl^TWffl©MttS OfirlS+IMiO **S**-B:a. 
#«K*«S*l£fS. C©«, **i^no»WC, «TOiS»aiJ»«0. 3 m 

i (**vf *i 5 o 5 1 ) ^HMS^-rs : jjTFffc^w i fcpf#-rs«ij i 

k) fr&©{t£«l**1/Pni»4:, £Tfft£» 2 J: ^;W#fFfg4 4 8 
1 9 l^lB**0«Si:Httfc:LT»3fiLftl 0- (l-tFB*^f*- 
2, 3-9KVu*i/7u\£M -1, 4, 7-hUX (*/U#*5/**;1/) - 
1, 4, 7, 1 0-f"h57+f'i>^nFx*>©> ; X'/nv''>ASi#:i:^?.%S 

msmz&LTmM-.mmi 5#. 3o», <5». 6 
o», 9o«>, 5#, 10^ 1 5^-mrr«. M»LAiittntn>f>tt 

, ^tx^frMffLT, 3?HU-^ (Gd) Rtf^^f^i (Dy) 

*, JK7»^HTr (ICP-AES) £ffl^T»Ji&tS 0 ttALfcau&#HtfcWi (G 

d) Srflt&ft2 (Dy, ifc««lH) Wlfilif^OSSMtt, HUWftifOJlfcS 

WM*tffc*oTJt*W*c ki'i?**. WWcJ:«»tfj*TOtt-e**o-ff, 

^oMtoTwmamt%wto.o)ttwt%) . ens, 



(66) #8200 1-5 0 4 8 4 3 

*Art<y boy v/qffl&M 

=-^K\ fg3£s. c. ) 03 0^6 2 48f®mc, mWlLtttl 

t7h (^S70^>b7^a; ! ;>h ; ^-ft^tio. lmK $Sf*u 

©jS9SLfcy (IBft> SSg|$, 8§#i§) "e*ttLfc. c©«£, «T 

fc-KKLfttt* (I CP-AES*ffl^**F'J^<>Ajftfi<Dfll® tfff^n 
It ■ 





3 «HtA»« u >^««MM>/f h-u-o a«s 

1 ] 

[MX/Mil] 


SB 




»#ff 






921 ««*/n 
20.1% 


387 
8.5% 


215 
4.7% 


10:4.2:2,3 




14,4% 


120 
26% 


« iitA/l] 
1,5% 


10 : 1,8 : 1,0 




176 ntlM] 
3,9% 


79^171] 
1,7% 


47 u*lW\] 
1.0% 


10 : 4,5 : 2,7 


a««2 4^m 


1.4% 


13«*JM] 
0.3% 


28 ««jWI] 
0,6% 
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